Abstract We use AdS/QCD holographic Distributions Amplitudes for the vector mesons ρ and K * in order to predict the radiative decays B → ργ and B → K * γ as well as the semileptonic decays B → ρlν and B → K * µ + µ − . For the radiative decays, we find that the AdS/QCD DAs offer the advantage of avoiding end-point singularities when computing power suppressed contributions. For the semileptonic decays B → ρlν and B → K * µ + µ − , we compare our predictions to the latest BaBar and LHCb data respectively.
Introduction
The study of exclusive B decays to vector mesons is useful for precision tests of the Standard Model (SM) as well as for probing New Physics (NP) beyond the SM. For instance, the semileptonic B → ρlν allows the determination of the CKM matrix element V ub . The radiative decays B → (ρ, K * )γ and the dileptonic decay B → K * µ + µ − are rare flavor-changing neutral current which are suppressed in the SM and thus sensitive to NP contributions. The computation of observables for these decays depend explicitly or implicitly (via form factors) on the Distribution Amplitudes of the vector mesons. Traditionally, these DAs are expressed as truncated Gegenbauer polynomials whose moments are fixed using QCD Sum Rules [9] . We use here an alternative method whereby the DAs are given in terms of the light-front wavefunction of the vector meson with the wavefunction itself being obtained using light-front holography [21] . For a recent review of light-front holography, we refer to [11] .
In light-front QCD, with massless quarks, the meson wavefunction can be written in the following factorized form [21] :
with Φ(ζ) satisfying the so-called holographic light-front Schroedinger equation
and where L is the orbital angular momentum quantum number, z is the fraction of the meson lightfront momentum carried by the quark and the variable ζ = z(1 − z)r where r is the transverse distance between the quark and the antiquark. Remarkably, if ζ is identified with the fifth dimension of AdS space, then equation (2) maps onto the wave equation for spin-J string modes in a modified anti-de Sitter space. Modifying the geometry of AdS with a quadratic dilaton field then yields the confining potential in physical spacetime as
The holographic light-front wavefunction for a vector meson (L = 0, S = 1) then becomes
with κ = M V / √ 2 and where we have introduced the dependence on quark masses following a prescription by Brodsky and de Téramond [22] . This holographic wavefunction has been used to successfully predict diffractive ρ-meson electroproduction [17] . We allow the normalization of the wavefunction to depend on the polarization λ of the vector meson; hence the subscript λ on φ.
Distribution Amplitudes and radiative B decays
Up to twist-3 accuracy, there are four DAs for a vector meson defined via the following equations [10] 
and
wheref
We have previously shown that [4] 
and dg
where φ λ (r, z) is the holographic AdS/QCD wavefunction given by equation (4) .
In Ref. [3] , we have used the AdS/QCD DAs for the ρ meson to compute, beyond leading power accuracy in the heavy quark limit, the branching ratio for the radiative decay B → ργ as well as the branching ratio for the very rare power-suppressed decay B s → ργ. Furthermore, in Ref. [4] , we have used the AdS/QCD DAs for the K * in order to compute the isospin asymmetry in the decay B → K * γ. We found that an advantage of using the AdS/QCD DAs is that end-point singularities are avoided when computing some power-suppressed contributions [3; 4] . For example, the integral
which appears in the computation of the isospin asymmetry in B → K * γ does not diverge with the holographic twist-2 DA given by equation (10) while it suffers from an end-point singularity if the DA is assumed to be a truncated Gegenbauer polynomial.
B → V transition form factors
In order to compute the branching ratio for the semileptonic decays B → ρlν and B → K * µ + µ − , we need to compute non-perturbative B → V transistion form factors as a function of the momentum transfer q to the lepton pair. We use here the light-cone Sum Rules (LCSR) method [8; 6] which requires as non-perturbative inputs the DAs of the vector mesons. We work to twist-2 accuracy so that only the twist-2 DAs given by equations (9) and (10) Having computed the form factors, we are able to compute V ub -independent observables like the ratio of partial decay widths in various q 2 bins. The BaBar collaboration has measured partial decay widths in three different q 2 bins: [7] Γ low = 
for the high q 2 bin. From these measurements, we can thus deduce the |V ub |-independent ratios of partial decay widths
which we compare to our predictions: R low = 0.580, 0.424, R high = 0.427, 0.503 for m q = 0.14, 0.35 GeV respectively. Our predictions for R low are therefore in agreement with the BaBar measurement. This is not the case for R high where our predictions are above the BaBar measurement. This is perhaps not unexpected given that the LCSR predictions are less reliable in the high q 2 bin. For the B → K * transition, there are seven relevant form factors. Again we compute them using LCSR with the K * AdS/QCD holographic DAs as input. Our results for two of the three tensor form factors T 1 and T 2 are shown in Figure 2 . The results for the full set of form factors can be found in Ref. [5] . The solid blue curves are the AdS/QCD-LCSR predictions extrapolated to high q 2 . We also do fits using the form
to the AdS/QCD predictions in the region of reliability of the LCSR and extrapolate to high q 2 . These are the red dashed curves. Finally, we include in our fits the lattice data [18] available at large q 2 to generate the dashed black curves.
Finally, we use the B → K * form factors to compute the differential branching ratio for B → K * µ + µ − . Our results are shown in figure 3 . As can be seen, our AdS/QCD prediction (dashed red curve) tend to overshoot the data at high q 2 . Using the form factors fitted to the lattice data does not remedy the situation: see the black solid curve. On the other hand, we are able to achieve agreement at high q 2 by adding a new physics contribution to the Wilson coefficient C 9 [14] .
Conclusion
Light-front holography provides a new alternative method for computing the Distribution Amplitudes of light mesons. We have investigated the use of holographic Distribution Amplitudes in computing observables for radiative and semileptonic B decays to light vector mesons. It would be interesting to extend our study to B decays to pseudoscalar mesons. 
